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Abstract

Scientific computing is an important tool for solving complex problems in sciences and engineering. In many real world applications, it is of interest and important to develop techniques which are capable of predicting nonlinear response of a physical system. Knowing the possibility of the unstable behaviors before they occur can be crucial information related to the safety issue in many engineering applications. 
In this talk, we focus on the study of nonlinear aeroelasticy. In particular, we investigate the response of an aeroelastic system modeling an oscillating airfoil in pitch and plunge. The topic is related to the flutter analysis in aerospace engineering, and is one of the active research areas in the aerospace community. Mathematical techniques and computational methods for solving aeroelastic systems are discussed. Moreover, recent work on utilizing and integrating physical data in scientific computing is presented. Using limited information from the transient aeroelastic data, we demonstrate that it is possible to extract important feature of the aeroelastic system from the data. Consequently, appropriate reduced models can be constructed to predict the nonlinear aeroelastic response. Computational simulations are carried out and the results are compared with those obtained from experimental investigation using wind-tunnel tests.
